1. Introduction {#sec1}
===============

Cupping therapy is an ancient method of treatment that has been used in the treatment of a broad range of conditions.[@bib1] There are many types of cupping therapy; however, dry and wet cupping are the two main types.[@bib2] Dry cupping pulls the skin into the cup without scarifications, while in wet cupping the skin is lacerated so that blood is drawn into the cup.[@bib3] Although cupping has been a treatment for centuries, and had been used by various culture and societies, its mechanism of action is not well understood.[@bib4] Recently, interest in cupping has re-emerged and subsequently, several studies have begun to investigate the mechanisms underpinning cupping therapy.[@bib5] For the mainstream doctors trained in western medical sciences, the focus is largely on the biomedical causes of disease, while traditional medicine practitioners take a holistic approach.[@bib6] Notably, cupping therapy possibly produces numerous effects through a plethora of mechanisms.[@bib7] Research scientists tend to explain a particular phenomenon or effect of a drug or device or cupping therapy by describing its underlying mechanism (s). In practice, description of a mechanism is never complete because details of related processes are not fully identified.[@bib8] Hypothesis-focused research, however, allows investigators to identify cause-effect relationships, and is a powerful method for modifying theories about intervention-outcome paradigm.[@bib9] Fønnebø et al. (2007) stated that a common strategy in traditional medicine is to use a reverse research strategy, because traditional therapies -including cupping therapy-have been in clinical use for thousands of years. Accordingly, researchers need to understand what the treatment procedure is, how many variations it has, and what theoretical foundations underline it, the ideas about health and disease, its contextual framework and key treatment components.[@bib10] One of the controversial views concerning cupping therapy is that it has only a placebo effect.[@bib11] This placebo theory about cupping therapy will remain alive until a reliable and valid mechanism is found out.[@bib12] The controversial arguments related to cupping therapy motivated the authors of this present study to participate in resolving this scientific dilemma through reviewing available relevant literature. Detailed studies regarding its mechanisms, supported by well-designed scientific researches, would help in the safe and effective application of the cupping therapies.[@bib13] This research endeavor will establish scientific explanations along with evidence-based mechanisms underpinning cupping therapy.

The aim of this review was to identify and discuss the possible cupping therapy mechanisms of action from a modern medicine perspective and provide the possible explanations of the multiple effects of cupping therapy.

1.1. A brief description of cupping therapy technique {#sec1.1}
-----------------------------------------------------

Cupping is a simple application of quick, vigorous, rhythmical strokes to stimulate muscles and is particularly helpful in the treatment of aches and pains associated with various diseases. Thus, cupping carries the potential to enhance the quality of life.[@bib14] Each cupping session takes about 20 min and could be conducted in five steps. The first step includes primary suction. In this phase, the therapist allocates specific points or areas for cupping and disinfects the area. A cup with a suitable size is placed on the selected site and the therapist suck the air inside the cup by flame, electrical or manual suction. Then the cup is applied to the skin and left for a period of three to 5 min. The second step is about scarification or puncturing. Superficial incisions are made on the skin using Surgical Scalpel Blade No. 15 to 21, or puncturing with a needle, auto-lancing device or a plum-blossom needle.[@bib15] The third step is about suction and bloodletting. The cup is placed back on the skin using the similar procedure described above for three to 5 min. The fourth step includes the removal of the cup, followed by the fifth step which includes dressing the area after cleaning and disinfecting with FDA approved skin disinfectant. Furthermore, suitable sizes of adhesive strips are then applied to the scarified area, which remain there for 48 h.[@bib16] It is wise to know that the suction and scarification are the two main techniques of wet cupping therapy. Each technique of cupping might be responsible for certain changes at the level of body cells, tissues or organs. Specific interventions could enhance or suppress body hormones, or it might stimulate or modulate immunity, or it may get rid of harmful substances from the body, and eventually it might ease the pain.

2. Materials & methods {#sec2}
======================

This review focused on theories and hypotheses that explain mechanisms of cupping therapy from a modern medicine perspective. Theories related to traditional systems of medicine such as Traditional Chinese Medicine, Unani Medicine or other traditional healing practices were excluded from this review.

The relevant literature published in English was searched in PubMed, Cochrane Library and Google Scholar databases. The Boolean operators and keywords used in multiple electronic searches were cupping \[All Fields\] AND \[mechanism of action\] \[All Fields\] OR effect \[All Fields\]. The search strategy and the keywords were modified as appropriate according to the database search. In addition, the studies\' listed references in included articles were hand searched. Articles retrieved were 223 which were reviewed by two independent assessors and finally both agreed to include 64 studies in this narrative review ([Fig. 1](#fig1){ref-type="fig"}).Fig. 1Prisma flow diagram.Fig. 1

3. Results {#sec3}
==========

Two hundred twenty three articles were identified and finally 64 studies included in this review. The revealed results signified that certain effects and outcomes related to cupping therapy might be linked to its possible theoretical and hypothetical mechanisms of action. Neural, hematological, and immunological effects may be considered as mechanism of action of cupping.[@bib17]

Metabolic hypothesis assume that cupping decreases increased muscle activity which results in pain reduction.[@bib18] Redness, bullae formation and histological changes in the skin are possibly due to vasodilatation and edema without actual cellular infiltrate,[@bib19] and these effects do not fit into immune system paradigm. Elimination of toxins trapped in the tissues by cupping also makes the person feels better.[@bib20] Many studies provided some evidence about the effectiveness of cupping in certain medical and health conditions.[@bib12]

3.1. Cupping therapy effects {#sec3.1}
----------------------------

There is converging evidence that cupping can induce comfort and relaxation on a systemic level and the resulting increase in endogenous opioid production in the brain leads to improved pain control.[@bib5] Other researchers proposed that the main action of cupping therapy is to enhance the circulation of blood and to remove toxins and waste from the body.[@bib21] That could be achieved through improving microcirculation, promoting capillary endothelial cell repair, accelerating granulation and angiogenesis in the regional tissues, thus helping normalize the patient\'s functional state and progressive muscle relaxation.[@bib22]^,^[@bib23] Cupping also removes noxious materials from skin microcirculation and interstitial compartment[@bib24] which benefit the patient. Cupping may be an effective method of reducing low density lipoprotein (LDL) in men and consequently may have a preventive effect against atherosclerosis[@bib25] and cardiovascular diseases (CVDs). Cupping is known to significantly decrease in total cholesterol, low density lipoprotein LDL/high density lipoprotein (HDL) ratio.[@bib26] Cupping therapy can significantly lower the number of lymphocytes in the local blood related to the affected area with an increase in the number of neutrophils, which is one of the antiviral mechanisms that reduces the pain scores.[@bib27] Loss of blood along with vasodilation tends to increase the parasympathetic activity and relaxes the body muscles which benefit the patient and could also be associated with the after effects of cupping. Furthermore, the loss of blood is thought to increase the quality of the remaining blood that improves pain symptoms.[@bib28] It has also been found that cupping increases red blood cells RBCs.[@bib29] It has been claimed that cupping therapy tends to drain excess fluids and toxins, loosen adhesions and revitalize connective tissue, increase blood flow to skin and muscles, stimulate the peripheral nervous system, reduce pain, controls high blood pressure and modulates the immune system.[@bib21]^,^[@bib30] Some researchers believe that the build-up of toxins is the main reason for illness development. In the cupped region, blood vessels are dilated by the action of certain vasodilators such as adenosine, noradrenaline and histamine. Consequently, there is an increase in the circulation of blood to the ill area. This allows the immediate elimination of trapped toxins in the tissues, and, hence, the patient feels better.[@bib20] Cupping has been found to improve subcutaneous blood flow and to stimulate the autonomic nervous system.[@bib21]^,^[@bib31] Like injuries to the skin due to the incisions, stimulation of the skin causes several autonomic, hormonal, and immune reactions attributed to the sympathetic and parasympathetic efferent nerves to the somato-visceral reflexes related to the organs.[@bib32] Cupping is reported to restore sympathovagal balance and might be cardio-protective by stimulating the peripheral sympathetic and parasympathetic nervous system.[@bib33] Cupping seems to play a role in the activation of complement system as well as modulation of cellular part of immune system.[@bib34] There is also a significant reduction in blood sugar in diabetic patients after cupping.[@bib35] Chen and colleagues concluded that there are some improvements in the research concerning the mechanisms of cupping therapy.[@bib36] Overall, cupping is reported to effect changes in the biomechanical properties of the skin,[@bib37] increase immediate pain thresholds in patients with neck pain and in a healthy subject as well,[@bib38] reduce significantly peripheral and local P substance[@bib39] and reduce the inflammation.[@bib40]

3.2. Cupping therapy outcomes in certain medical conditions {#sec3.2}
-----------------------------------------------------------

Cupping therapy is reported to treat a variety of diseases due to the effects of multiple types of stimulation.[@bib38] Cao and associates (2010) suggested that cupping therapy appears to be effective for various medical conditions, in particular herpes zoster and associated pain and acne, facial paralysis, and cervical spondylosis.[@bib41] Cupping therapy is often used for lowering blood pressure and prevents the development of cardio vascular diseases CVDs in healthy people.[@bib42] Wet cupping in conjunction with conventional treatment is reported to effectively treat oral and genital ulceration in patient with Behçet\'s disease.[@bib43] There is growing evidence that wet cupping is effective in musculoskeletal pain,[@bib44] nonspecific low back pain,[@bib45] neck pain,[@bib46] fibromyalgia[@bib47]^,^[@bib48] and other painful conditions.[@bib14] Michalsen et al. (2009) concluded that cupping therapy may be effective in alleviating the pain and other symptoms of Carpal Tunnel Syndrome.[@bib49] Cupping therapy is also found to be effective in headache and migraine.[@bib11] Cupping therapy is effective for reducing systolic blood pressure in hypertensive patients for up to 4 weeks without any serious side effects.[@bib50] Evidently, cupping therapy is effective in the treatment of cellulitis.[@bib51] Cupping therapy has been used with various level of evidence (I to V) in many conditions such as cough, asthma, acne, common cold, urticaria, facial paralysis, cervical spondylosis, soft tissue injury, arthritis and neuro-dermatitis.[@bib41]^,^[@bib52]

3.3. The most likely mechanisms of cupping and effects: bridging the gap {#sec3.3}
------------------------------------------------------------------------

Many theories have been suggested to explain numerous effects of cupping therapy and its mechanisms of action.[@bib53] Several researchers proposed biological and mechanical processes associated with the cupping session. For instance, reduction of pain may result from changes in biomechanical properties of the skin as explained by the "Pain-Gate Theory" (PGT),[@bib54] "Diffuse Noxious Inhibitory Controls" (DNICs),[@bib55] and "Reflex Zone Theory" (ZRT).[@bib56] Muscle relaxation, specific changes in local tissue structures and increase in blood circulation could be explained by the "Nitric Oxide Theory".[@bib57] The immunomodulatory effects of cupping therapy could be attributed to the "Activation of Immune System Theory" (AIST).[@bib34] Releasing of toxins and removal of wastes and heavy metals might be attributed to the "Blood Detoxification Theory" (BDT).[@bib58]^,^[@bib59]

These theories may have been interacting harmoniously to produce the beneficial effects of cupping in treating patients with various diseases and promoting wellbeing in healthy people.

3.4. Linking cupping therapy effects with mechanism of action {#sec3.4}
-------------------------------------------------------------

Reviewing the literature on cupping and its mechanism of action has revealed insufficient information about the physiological, biological and mechanical changes of the body during cupping therapy. A better understanding of the whole cupping procedure could be achieved by linking cupping therapy effects with its mechanisms based on aforesaid theories ([Fig. 2](#fig2){ref-type="fig"}).Fig. 2Links between cupping therapy effects and mechanisms of action theories.Fig. 2

3.5. Effects and four main mechanisms of action {#sec3.5}
-----------------------------------------------

Although the exact mode of action of cupping to reduce pain is not well understood,[@bib42] three main possible hypotheses and theories might explain mechanisms of pain reduction. These include "Pain-Gate Theory" (PGT), "Diffuse Noxious Inhibitory Controls (DNICs)"and "Reflex Zone Theory" (RZT).[@bib60] A brief description of each theory will follow in the subsequent subsections.

### 3.5.1. Pain-Gate Theory (PGT) {#sec3.5.1}

This theory comprehensively explains how the pain is transmitted from the point of its inception to the brain, and how it is processed in the brain which sends back the efferent, protective signal to the stimulated or injured area. It is reported that local damage of the skin and capillary vessels acts as a nociceptive stimulus.[@bib21] This is explanation based on a neuronal hypothesis whereby cupping influences chronic pain by altering the signal processing at the level of the nociceptors both of the spinal cord and brain.[@bib61] In support of this clinical effect of cupping, a systematic review of randomized controlled trials (RCTs) reported that cupping could be a promising therapy for pain treatment.[@bib62] The "Pain Gate Theory" is one of the most influential theories of pain reduction.[@bib63] Melzack and Wall (1965)proposed that both thin and large (touch, pressure, vibration) nerve fibers carry the pain signal from the site of injury to two destinations in the dorsal horn of the spinal cord however, transmission cells carry the pain signal to the brain while the inhibitory interneurons impede transmission cell activity. The activity in both thin and large diameter fibers excites transmission cells. Thin fiber activity impedes the inhibitory cells (tending to allow the transmission cell) and large diameter fiber activity excites the inhibitory cells (tending to inhibit transmission cell activity). So, the more large fiber (touch, pressure, vibration) activity, the less pain is felt.[@bib64] It is expected that the activation of nociceptors by cupping and other reflex therapies can stimulate "A" and "C" fibers with involvement of the spino-thalamo-cortical pain pathway. It is noted that the peripheral nociceptor is sensitized by metabolic factors like lactate, adenosine triphosphate, and cytokines.[@bib65] When a stimulus is applied to the skin, it produces an increase in the number of active receptor-fiber units as information about the stimulus is transmitted to the brain. Since many larger fibers are inactive in the absence of stimulus change, stimulation tends to produce a disproportionate relative increase in large fiber over small fiber activity. Thus, if a gentle pressure stimulus is applied suddenly to the skin, the afferent volley contains large-fiber impulses which not only fire the "T" cells but also partially close the presynaptic gate. And if the stimulus intensity is increased, more receptor-fiber units are recruited and the firing frequency of active units is increased.[@bib66]^,^[@bib67] The resultant positive and negative effects of the large fiber and small-fiber inputs tend to counteract each other, and therefore the output of the "T" cells rises slowly. If stimulation is prolonged, the large fibers begin to adapt, producing a relative increase in small-fiber activity. As a result, the gate is opened further, and the output of the "T" cells rises more steeply. If the large-fiber steady background activity is artificially raised at this time by vibration or scratching (a maneuver that overcomes the tendency of the large fibers to adapt), the output of the cells decreases.[@bib68] Cupping therapy may alleviate pain by means of anti-nociceptive effects and by counter irritation. However, at present, it is unclear to what extent cupping induces such mechanisms.[@bib69] But it is believed that cupping stimulate pain receptors which lead to increase the frequency of impulses, therefore ultimately leading to closure of the pain gates and hence pain reduction.[@bib11] So, validation of such theory by a scientific clinical studies is highly needed

### 3.5.2. Diffuse Noxious Inhibitory Controls (DNICs) {#sec3.5.2}

Another theory related to pain reduction as a mechanism of action of cupping therapy is Diffuse Noxious Inhibitory Controls. DNIC signifies inhibition of activity in convergent or wide dynamic range-type nociceptive spinal neurons triggered by a second, spatially remote, noxious stimulus. This phenomenon is thought to underlie the principle of counter-irritation to reduce pain. Herein "one pain masks another", or pain inhibits pain. This pain-inhibitory system can be easily triggered in an experimental setting.[@bib70] Notably the term conditioned pain modulation (CPM) replaced the "noxious inhibitory controls" or \'DNIC-like\' effects. However, experts recommended using 'diffuse noxious inhibitory controls' to describe the lower brainstem-mediated inhibitory mechanism directly observed in animal studies, and 'CPM' to portray the human behavioral correlate. Most of the work concerning this theory was done on the idiopathic pain syndromes such as irritable bowel syndrome, temporomandibular disorders, fibromyalgia, and tension type headache, which have shown good response to cupping therapy.[@bib71] Local damage of the skin and capillary vessels induced by cupping may cause a nociceptive stimulus that activates DNICs.[@bib66] This mechanism requires a strong conditioning stimulus for pain attenuation, which may be at least partly dependent on a distraction effect,[@bib72] and may possibly act by triggering a DNIC[@bib60] or by removing oxidants and decreasing oxidative stress.[@bib7] Cupping therapy may produce an analgesic effect via nerves that are sensitive to mechanical stimulation. This mechanism is similar to acupuncture in that it activates A∂ and C nerve fibers which are linked to the DNICs system, a pain modulation pathway which has been described as 'pain inhibits pain' phenomenon.[@bib73]^,^[@bib74]

### 3.5.3. Reflex Zone Theory {#sec3.5.3}

Cupping therapy of defined zones or areas of the shoulder triangle segmentally related to the median nerve to treat carpal tunnel syndrome has been practiced in European folk medicine and is supported by various studies.[@bib49] Only a suction stimulation is done on the disturbed point and thereafter the red blood cells from the vascular system are brought out to the surrounding tissue areas without injuring capillary vessels. This is known as dry diapedesis. These extravasations are digested or removed by the connective tissue. This happens when the disturbed area is better supplied with blood causing an activation of biological processes on the treated area, i.e., disturbed reflex zone.[@bib18] In conventional medicine, external manifestations of an internal disease process can often be detected at a site distal to the affected organ. It is suggested that the principle of a link between one part of the body and another can be understood in terms of interactions of nerve, muscle and chemical pathways.[@bib74] RZT depends on the premise that signs and symptoms of illness related to one dermatome may be reflected in changes in neighboring dermatomes.[@bib75] The reflex signs of disease can be recognized in the skin, which becomes pale, cold and clammy due to vasoconstriction and flushing due to vasodilatation. The subcutaneous tissue becomes shiny, edematous and dense. The muscles become less contractile. The joints show degenerative changes appearing in ligaments, capsule and cartilage, and reduction of synovial fluid leading to painful and restricted movement. The functioning of organs becomes impaired as a result of reduced circulating blood and tissue fluids. Such changes in the color and texture of the skin or sweating are present from the earliest stages of disease.[@bib56] Sato and associates (1997) described the response of visceral organs to somatic stimulation and showed robust evidence that the stimulation of somatic structures including the skin and peripheral joints can have substantial effects on cardiovascular, bladder, and gastrointestinal function in experimental animals. These reflexes are more complex and can be excitatory and inhibitory of visceral function acting through spinal pathways and supra-spinal and cortical centers.[@bib76] In cupping therapy, when the diseased organ sends a signal to the skin through the autonomic nerves, the skin responds by becoming tender and painful with swelling. Skin receptors are activated when cups are applied to the skin. The entire process will result in the increment of the blood circulation and blood supply to the skin and the internal organs through the neural connections.[@bib77] It worth mentioning that, further clarification of the mechanisms of action of reflex therapies will support their clinical evidence and add to our understanding of the neurobiology of complementary medicine including cupping therapy as a model.[@bib61]

### 3.5.4. Release of Nitric Oxide theory {#sec3.5.4}

Nitric Oxide (NO) is a signaling gas molecule that mediates vasodilatation and regulates blood flow and volume.[@bib78] NO regulates blood pressure, contributes to the immune responses, controls neurotransmission and participates in cell differentiation and in many more physiological functions.[@bib79] Cupping therapy could cause release of NO from endothelial cells and, hence, induce certain beneficial biological changes. This mechanism is explained by "Release of Nitric Oxide and increased blood circulation theory". An experimental trial reported increased expression of NO synthase (s), enzymes producing NO from [l]{.smallcaps}-arginine was higher around skin acupuncture points of rats.[@bib80] Notably, the active substance Endothelium-Derived Relaxing Factor (EDRF) recovered from perfusates during application of the stimulus has been identified pharmacologically and chemically as NO. EDRF is an unstable humoral substance released from artery and vein that mediates the action of endothelium-dependent vasodilators. Furthermore the actions of NO on vascular smooth muscle closely resemble those of EDRF.[@bib81] Studies suggested that nitric synthesis is critical to wound collagen accumulation and acquisition of mechanical strength.[@bib82] Cupping dilates topical capillaries and increases dermal blood flow, which has been proved by numerous studies.[@bib83]^,^[@bib84] Blood vessels in the treated areas by cupping are dilated by release of vasodilators such as adenosine, noradrenaline, and histamine, which lead to increased blood circulation.[@bib85] Tagil et al. (2014) found higher activity of myeloperoxidase, lower activity of superoxide dismutase, higher levels of malondialdehyde and nitric oxide in cupping blood compared to the venous blood.[@bib7] It seems that nitric oxide derived from endothelial cells due to cupping therapy causes vasodilatation, a decrease in vascular resistance, lower blood pressure, inhibition of platelet aggregation and adhesion, inhibition of leukocyte adhesion and migration, and reduction of smooth muscle proliferation, and all these effects prevent development of atherosclerosis.[@bib57]

### 3.5.5. Activation of Immune System Theory {#sec3.5.5}

From the perspective of body immunity and defense, practitioners begin to understand the action of cupping therapy through regulating immunoglobulins and hemoglobin,[@bib86] and its various immunological effects. Cupping decreases serum IgE and IL-2 levels and increases serum C3 levels which are found to be abnormal in the immune system.[@bib87] Cupping is likely to affect the immune system via three pathways. First, cupping irritates the immune system by making an artificial local inflammation. Second, cupping activates the complementary system. Third, cupping increases the level of immune products such as interferon and tumor necrotizing factor. Cupping effect on the thymus increases the flow of lymph in the lymphatic system.[@bib16] Overall, activation of immune system by cupping might explain its various effects including therapeutic outcomes in patients with autoimmune diseases. This theory explains the effect of cupping for strengthening immunity which has been the subject of recent research around the world. For instance, Khalil and colleagues (2013) claimed that cupping seems to play a role in the activation of complement system as well as modulation of cellular part of immune system and it may have a protective role by increasing immunity, and thereby, protect the body from diseases.[@bib34] A clinical study by XIAO Wei et al. (2010) concluded that cupping significantly improves immunologic functions in patients with chronic obstructive pulmonary disease during stable stage.[@bib88] Sahbaa et al. (2005) claimed that cupping therapy significantly reduces the laboratory markers of rheumatoid arthritis activity and modulates the immune cellular conditions particularly of innate immune response Natural killer cells and adaptive cellular immune response the Soluble Interleukin 2 Receptor SIL-2R.[@bib89] Mohammad Reza et al. (2012) evaluated Interferon Gamma (IFNγ) and Interleukin 4 (IL-4) concentrations in supernatant of vein and cupping blood cultures with or without the presence of phytohemagglutinin (PHA) mitogen. The results showed IFN-γ and IL-4 concentrations in cupping blood samples were higher compared to venous blood samples without presentation of any mitogen. He concluded that the high level of lymphocytes in cupping blood samples plays an important role in discharge of IFN-γ and IL-4. Furthermore, in the presence of PHA mitogen the levels of IFN-γ and IL-4 in cupping blood samples were equally low as in venous blood samples. The study claimed that lymphocytes in cupping blood samples may not have their natural function, so they cannot properly respond to stimulation of mitogen. Moreover, two weeks after cupping the researcher did not see any difference in IFN-γ and IL-4 concentrations in venous blood. It seems that the reduplication of cupping immune response will be affected and IFN-γ and IL-4 concentrations will increase.[@bib90] A study by Ye LH, (1998) revealed that cupping produces a bidirectional effects on human immunoglobulins, corrects the irregular immunoglobulin level, yields insignificant effect on normal immunoglobulin, and the regulation result is related to the original function state.[@bib91] Zhang et al. (2001) reported that cupping can upregulate the oxyhemoglobin and deoxyhemoglobin. As the carrier of hemoglobin, the red blood cell is an important defensive system, working to recognize antigens, and eliminate immune complex, tumor cells, and effector cells, as well as bind germs and viruses, and regulate immune function.[@bib92] Moreover, Zhong, et al. (1999) discovered the absolute value of C3b receptor rosette and immune complex of red blood cell significantly increased after moving cupping, which indicated that moving cupping can improve the immune function of red blood cell.[@bib93] Chen and Li (2004) claimed that cupping suggillation is the manifestation of auto-hemolysis, which can produce histamine-like substances, and consequently strengthen the activity of tissues and organs as well as the immunity.[@bib94] The recent study by Yang Guo et al. (2017) proposed that the microenvironment is changed when stimulating the surface of the skin, and physical signals transform into biological signals, which also interact with each other in the body. These signaling cascades activate the neuroendocrine-immune system, which produces the therapeutic effect.[@bib95] More immunological studies are needed to measure and validate the early assumption.

### 3.5.6. Blood detoxification theory {#sec3.5.6}

This theory addresses the removal of toxic substances from the affected area where the cups are applied. According to the blood detoxification theory, there is a decrease in the level of uric acid, HDL, LDL and the molecular structure and function of hemoglobin (Hb) and other hematological adjustments. This theory explains how the body is relieved of toxins and harmful materials through the underlying mechanism of cupping therapy. From the view of physics, for clearing the toxins, the negative pressure suction produced by cupping benefits the extraction of the toxins generated by the purulent fluid, exudation, and germs, as well as the histolytic enzyme. Cupping also promotes the growth of granulation and the recovery of wounds.[@bib34] Several studies reported significant differences in many of the biochemical, hematological and immunological parameters between the venous blood and the cupping blood.[@bib96] In cupping, the flow of blood tends to breakup obstructions and creates an avenue for toxins to be drawn out of the body. Several cups may be placed on a patient\'s body at the same time.[@bib97] Cupping may play a role in excretion of old red blood cells.[@bib98] The levels of uric acid, urea, triglycerides and cholesterol were significantly high in the wet cupping blood.[@bib99] In cases of acute gouty arthritis, cupping on the affected area is reported to stop pain, dissolves the toxic damp and removes blood stasis and promote the blood circulation.[@bib100] Daniali et al. (2008) reported that the concentrations of uric acid, HDL, LDL, serum glutamic oxaloacetic transaminase and iron were high in the wet cupping blood. Furthermore, the levels of red blood cells, hemoglobin, hematocrit, viscosity, mean corpuscular hemoglobin in the wet cupping blood were significantly higher compared to venous blood.[@bib58] Moreover, cupping can affect molecular structure and function of human hemoglobin and reduces the side effects of diabetes on Hb molecule.[@bib101] A study by Mahdavi et al. (2012) revealed highly significant increase in serum uric acid level as compared to venous blood sample.[@bib90] The increase of blood flow may promote the release of toxins and wastes, improves the local nutrition state, and finally boosts the metabolism and supporting the healthy aspect and eliminating the pathogenic factors.[@bib34] According to SumeyyeGok et al. (2016) removing heavy metals such as aluminum, mercury, silver and lead which were significantly higher in cupping blood compared to venous blood of the same patients would support the detoxification mechanisms of action[@bib59] and therefor, cupping may treat diseases associated with heavy metal deposition in different parts of the body.

4. Discussion {#sec4}
=============

This review intensively explored the theories concerning the mechanisms underlying cupping therapy. No single theory could explain the mechanisms of action underpinning cupping therapy along with its multiple effects. Cupping is performed by several individual techniques according to cupping type.[@bib7] Each technique might be responsible for certain changes in the cells, tissues and organs[@bib30] One or more of the therapeutic effects of cupping may be partially explained by a single theory or more paradigms. Pain reduction, changes in biomechanical properties of the skin and precipitate blood circulation could be explained by Pain-Gate Theory, Diffuse Noxious Inhibitory Controls (DNICs) and Reflex Zone Theory. Muscle relaxation, specific changes in local tissue structures and increase blood circulation could be explained by a release of Nitric Oxide Theory. In addition, immunological modulation and hormonal adjustment related more to anti-inflammatory action of cupping therapy could be explained by Activation of Immune System Theory. Removal of toxins, uric acid, lipoprotein, serum glutamic oxaloacetic transaminase, iron and heavy metals could be explained by Blood Detoxification Theory.

Some limitations are noted to this study. Measuring diverse and multiple effects with single procedure are to be considered a limitation to this study. Moreover, it is difficult to determine whether the outcome of cupping therapy is due to any specific type or step in cupping procedure. The details of every part and process of a mechanism are not fully understood, making it difficult to having a complete scientific description on how that mechanism works in cupping. This review has a couple of strengths. We use descriptive analyses for generating hypotheses and theories that explained how cupping therapy works in producing a plethora of effects including therapeutic benefits. However, these paradigms need to be verified by advanced scientific basic research. Documented data on cupping effectiveness and multiple outcomes found in various diseases based on the reversed research strategy could be a reasonable approach to link its certain mechanisms of action with the reported effects. Overall, it appears that aforesaid mechanisms of cupping therapy could not explain all its effects and further research is warranted to develop more theories concerning this traditional treatment technique.

5. Conclusion {#sec5}
=============

This review identified some possible mechanisms of cupping therapy based on certain theories that explain its diverse effects. No single theory could explain its full spectrum of effects. The beneficial effects of cupping therapy need to be substantiated by large randomized clinical trials, systematic reviews and meta-analyses in future. Basic scientific innovative research is also needed to verify the discussed theories about cupping along with inventing new theories. Prevailing theories on cupping therapy mechanism of action that are related to Traditional Chinese Medicine, Unani Medicine or other traditional healing practices need to be addressed in a new innovative study.
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